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(54) THAPAB/lMHECKAfl AOPHUPYIOLiiAH 
TO/IOBKA 

(57) l/l306peTeHne othocmtca k He<t>TeAo6uBa- 
tome* npoM*cTM m npeAHa3H3MeHO aih 6ype- 

HMfl M 3KCn/iyaTaUMM BOA«HbJX. He<t>T»HblX M 

ra308bix ckbbkmh. Ue/ib - noBbiiueHMe 3<t>4>ex- 

TMBHOCTM pa60TW TOApa B/lMMeCKOM AOpHMpyK)- 

mefi ro/iOBKM 3a cmct o6ecneMeHnn 
CTa6n/iM3aunvi no/io^eHim noABMacHux cexTO- 
poB bo BpeMR pa6oTbt. ftna 3Toro BepxHww m 



HVDKHMM TOPUbl nOA8W>KHblX CeKTOpOB BbinOfl- 

HeHbi b npoAO/ibHOMceHeHMM ruApaB/iMMecKOii 
AopHnpyioiuew to/iobkm c oxpyr/ieHneM no pa- 
Anycy. paBHOMy no/ioBMHe a^hm noABMWHO- 
ro cexTopa b npoAO/ibHOM ce4eHwn c tjGHTpOM 
b paBHoyAaneHHOM ot sepxHero v\ HWKHero 
topuob cexTopa tomxc MaxcMManbHbiii A^a- 
MeTp b nonepeMHOM ce*ieHMn paGonew noBep- 

XHOCTM CeKTOpOB BbinO/lHCH H3 pSCCTOflHMM . 

onpeAen«eMOM no MaTeManmecKOrt <t>-ne. ot 
oepxHiix topuob ceKTopoB. flocneAHMe a pa6o- 
MeM no/io*eHnw nepeMeiuaiOTcs? 6ea nepexo- 
cob. hto C03AaeT HaMBbiroAHewiutie yc/ioswH 
pa6orbi cexTopoa m ynpyrow Tpy6MaTOM Awa4>- 
parMW. yMeHbiuaeT oceswe m paA^a/ibHwe Ha- 
rpy3KM Ha AeTami to/iobkm m HKT. na kotopux 
cnycKaeTCR ro/iooxa, m noBwiuaeT xaMecTBO 
pacujwppeMoro n/iacTbipa b o6caAHOrt Tpy6e. 
BbinonneHMe topuob cexTopoB no paA^ycy wc- 

K/HOM3CT 3aKnHHMBaHMe M 06pa30B3HMe KO/lb- 

ueBoro 3d3opa Me*Ay cexTopsMH w 4>/i3HueM 
B c/iysae noBopota cexTopos. 3 wn. 



l/l3o6peTeMMe oTHOcwTCfi k He4>TeAo6biBa- 
HDinew npoMbiuj/ieHHOcrw. b H3CTHOCTM k 6ype- 

HWO M 3KCn/iy3TaUMM BOA»HbJX, He<t>TflHUX M 

raaoBbix cxaaxMH a** ycTaHoaxw nepexpusa- 
jenen b cxBaxMnax c ue/ibio BoccTaHOB/ieHvw 

repMeTHHHOCTM 06C3AHbtX KOAOHH. 

Ue/ibK) M3o6peieHMfl nB/ipeTCsi noBbiuie- 
Hue 3(|><|>eicTviBHOCTM pa6oTbi ruApaB/iMMecKow 
AopHMpywiuew to/iobxw 3a c^eT oGecncneHMfl 
CTa6vviM3aunM no/io»ceHM5? noABn»(Hbix cexTO- 
poB bo BpeMJi pa60Tw. 

Ha <^nr. 1 CXCM3TMMHO npeACT3B/ieM3 ruA- 
paBfivmeCKan AOpHMpytotqafl ro/tOBxa. nonepen- 

HblM p33pe3: M3 4>Mf. 2 - TO C nOBepMyTblMM 

cexropaMM b pa6oMeM nonoxeMnw; na <t>nr. 3 - 
cxeMa cm/I. AewcT8yK)iuMx Ha cexTop. 



TiiApaB/iMMecxafl Aopnupytomafl ro/ioaxa 
MMeeT no/iyto uJTaHty 1. hb xoTopyio OAeTa 
ynpyran Tpy6MaTan AM3<t>parMa 3. Me^CAy 
<t>/iaHuaMM 2 noMeujeHbi noABuxHwe cexTopa 
4. BepxHMM vi hmkhmm Topuw cexTopos. npn- 
/leratomue * tynanus**. Bbino/ineHU b npOAO/ib- 

HOM C6M6HMM AOpHMpy K>U4ePl TO/IOBKH CO 

cxpyr/ieHMeM no paA^ycy. paBHOMy no/iOBMHe 

A/lMHbl CeKTOpa B npOAO/lbHOM n/lOCKOCTM c 

ueHTpOM b pasHoyAaneHHOM ot eepxHero m 
HuxHero topuob noABMKHoro cexTOp3 Tonxe. 
a MaxcuMa/ibHbiM A^aMeTp a nonepesHOM ce- 
h6hhm ruApSB/iMHecKOii AopMnpyKJiiieM ro/io- 
b km pa6oHevi noeepxHOCTM cexTopoB. 
K0HT3KTnpyK)tueii c psciunpneMbiM nnacTw- 
peM. BbinoiiHeH Ha paccTO«Hnn X ot bcpxhmx 

TOPUOB nOABMXHWX CeXTOpOB B npOAO/lbHOM 
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ceMeHMM nocjieflHwx, onpeflfcuxeMOM e coot- 

66TCTBHM CO C/ie/iyiOlUeM 33BMCMM0CTbK)* 

X = ^p-H(0.3 +sln/3). 

W L - Awns noABMxnoro ceKTopa b npo- 
AonbHow wiocxoctm; 

H - paccTOHHwe mokay np«MOM. napan- 
ne/ibHOii npoAO/ibHow ocm xopnyca. npoxoA«- 10 
me* Mepea paeHoyAaneHHyio ot Bepxttero m 
HVDKHero Topuoa noABMXHoro cexTopa TOMxy. 

M TOMKOA nOABMXHOrO CeXTOpa. MaKCMMa/lbHO 

yAa/ieHHOA ot npOAO/ibnoft ocm xopnyca; 

^-yro/iHaxnoHaKnpoAO/ibHOMocnrnA- 15 
paB/iMMecxoft AopHMpyiomeii ronoBXM pa6oMeM 
nooepxHocTM noABMXHoro cexTopa. 

K noeepxHOCTM, npunerafotuevi x Awa<$>- 
parMe. xaxAoro BToporo noABMXHoro cexTopa 
npucoeAMHeHbi MeTa/i/iMMecxne nnacTMHbi 5. K 20 
nnacTiiHdM co ctopohw A"a$parMbi npMcoe- 
AMHeHu npotoiaAKH 6 M3 nnoTMOM TK3HH Tax. 
mto xpan TxaHM BUCTynaiOT 3a xpaa n/iacTMH 5. 

npM C03A3HMM AaB/ieHMfl B yCTpOMCTBC, 

Tpy6M3T3fl AMa<t»parMa 3 pactunpfleicw m pa3- 25 
ABiiraeT cexTOpu 4 ao ynopa nepe3 n/iacTbipb 
8 b peMOHmpyeMyw Tpy6y 7. Rpw au>M o6pa- 
aywiqiiftcfl Me*Ay cexTopaMM 6oxobom 333op 
nepexpuoaeTca BbicTynaiouiMMM MacT«MM 
nnacTMH 5. xoTopue npuxMnaiOTcn A^a^par- 30 
mow k onopHUM nosepxHOCTRM cmokhux cex- 
Topoa, a xpan npoxnaAOx noAm6aiOTc». 
3axpbiBan ocTdBtiJMecq 3a3opu no xpasM nna- 
ctmh. ripw npoTwrneaHnn ro/ioaxM Meoea n/ia- 
CTwpb cexTopw 4 Bee opeM« ocraiOTcq 35 
napan/ienbHUMM ocm ro/iOBXM. PIpM 3axoAe 
(m/im BbixoAe) ro/iOBKM b nnacrupb 8 cexTopa 
HaxjioHniOTCsi no OTHOiueHMio x ocw to/iobkm. 
npw 3TOM ma6t To/ibxo nepepacnpeAe/ieHMe 
x/iMHOBoro TopuoBoro 3d3opa y c AByxcTopoH- 40 
Hero Ma OAHocTopoHHUft 2y M aicc. ho o6pa30sa- 

HMfl CXB03HOrO KOAbqeBOrO 3330pa Me^Ay 

4>naHueM 2 m cexTopaMw 4 He npowcxoAWT. a 
x/iMHOBbie 333opw 3ano/iHniOTCS9 npox/i3Axa- 
mm M3 TxaHM. BwnonHeHMe pa6oMeM noBepx- 45 
hoctm, KOMTaxTMpyK)tueM c pacujMpseMWM 
nnacTwpeM noABMXHux cexTopoa co CMeiue- 
HMeM MaxcMManbHoro A^aMeTpa. npuBOAw x 



mx napan/ienbHOMy nepeMemennK) a pa6oneM 
nonoxeHMM 6es nepexocoa, mto co3AaeT HaM- 
BbiroAHevituMe yc/iOBM« pa6oTt>i ai» cexTopoa 
m ynpyroM Tpy6naTOM A*a<J>parMbi, yMeHbtuaeT 
oceBbie m paAua/ibHue Harpy3KH Ha agt3am 
ro/ioexM m HacocHO-xoMnpeccopHbie TpyGbi. 
Ha xoTopbix cnycxaeTcn ro/ioaka, m noaw waei 
xanecTBO npu/ieraHMA paciuMpneMoro n/iscTbi- 
pa x o6c3ahom Tpy6e. 

Bwno/iMeMMe topuob cexTopoa no paA^y- 
cy MCX7ix)saeT 3ax/iMHnaaHne m o6pa30B3HMe 
xo/ibueBoro 3aaopa MexAy cexTopaMM m 4>nan- 
ueM b c/iysae noBopoia cexTopoa. 

OopMyna M306p6T6HHfl 

TMApaB/iMMecxaa AopHMpyjoiuaa ronoBxaf 
no 3bt. cb. ISb 641070. OT/iM^aiotiiaflcn 

TeM.HTO, C t|e/1bK) nOBUUieHMn 3<t><t>eKTMBHOCTM 

pa6oTbi rMApaB/innecKOM AopHMpytoiuen ro/io- 
bkm 3a CMei o6ecneMeHMA ct36m/im33umm no/io- 

XeHMff nOABMKHbJX CeXTOpOB BO BpeMfl 
pa60TbI. BepXMMM M HHJKHMM TOPUU HOABMX- 

Hbix cexTopoB Buno/iHeHbi b npoAo/ibHOM ce- 
seHMM rMApaammecxoM AopHMpynxuew ronoBXM cb 
cxpyr/>eMM€M no paA^ycy. paBHOMy no/iOBMHe ahm - 
Hbi noABMXHoro cexTopa b ynoMDHyroM ceMe- 

HMM C UeHTpOM B pdBHOyAa/IBHHOM OT 

aepxHero m HM)KHero topuob noABMXHoro cex- 
Topa TOMxe. a MaxcMManbHUM A^aMerp b none* 
peMHOM ceMeHMM pa6o«ieH noae pXHOCTM 
noABMJXHux cexTopoB Bbino/iHeH Ma paccTOH- 

HMM X OT BepXHMX TOPUOB nOABMXHblX CeXTO- 

Pob. onpeAe/iaeMOM a cootbctctbmm co 

c/ieAywmeM 3dBMCMMocTbio: 

X =^-H(0.3 +s\nfl). 
rAe L - A^MHa noABMXHoro cexTopa a npo- 

AO/lbHOM n/lOCXOCTM: 

H - paccTOAHue MexAy np»MOM. napa/i- 
nenbHOM npOAO/ibHOM ocw xopnyca. npoxOA»- 
iueM Mepe3 paBMoyAaneHHyK) ot aepxHero m 
HMXHero topuob noABMXHoro cexropa TOMxy. 

M TOMXOM nOABM5XMOrO CeXTOpa. MaXCMMa/lbHO 

yAaneHHOM ot npOAO/ibHOM ocii xopnyca; 

P - yron Hax/ioHa x npoAO/ibHOM ocm tma* 
pas/iMMecxoM AOpHMpyioiueM ronoBXM pa6oseM 
no Be px hoctm noABMXHoro cexTopa. 
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(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, ir» particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = ^-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5 . 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2y n iax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distanced from the 
upper end faces of the movable sectors, determined according to the following dependence: 

;r = y-//(0.3+sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Fig. 1 

[see Russian original for figure] 



y\ = 2ymax 



Fig. 2 
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Fig. 3 
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[see Russian original for figure] 
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Fig. 4 
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